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[ft*] 



#0 2 0 0 4 - 0 3 7 9 0 2 ^- v : 1/ 



SJS-T * XII > miB^lf M £ BE&i» sir KEITH EiS^o tr t * - )V t z xmir Z> Xfl t 
, miBE»»^±eEi»«:S*iitffc|sil^U, ifflE^ T *-;wciKrETJBE»fcltirE±« 

w&&m<om&m&&.<oim s P*3 « ' a i . ■ & owe tr r a x i/mu^m Eioii?g§t 

SE«6»IBUK*^oyn-ir^«SSiajgTproce.. max fcSS^-f 4 i t *mWLt-tZ>¥-mtemW. 
[ftl] 



)p-;(7;^„_ max - r ) ^ A 

[3N^S2] 

mim,2%zm<D*mw^w<r>m&iimz&^x, ffiET*E**5j:0 f i»E±»E*fc tr 

fD^J^SJKT=300t:> A=200MPai: L"C, 7°n -k* coftjtj 

#i»#S«_h »c T« E* * J^JS -T * XS i: . lWaBT» E» «: « o T * * Ifelf R * 
* Xa t > ffiEtt&l£ U t huIETH SS^^O if T * - A> t * T&fct £ XS <h 

, l»EE«*fc±*Eilft*iiW>&trfcrail#fc, H&fEfcf Tsfc-JWitfMKTJiEfcfc BrriEXJf 

ea& zmm-tz zfm-t z>T.mt ^m-t i>^mw^m.^mm.i5m^^x , mem 

Eftlt !l£ffMf£ o 7° n -tr * ft ffi SJST P r 0 c e . , _ . . x , 1ft IE tr T is J: zm IE± Ji Ei&<£> ffitJB 
M«, 5*14^ E, **7 yy>Jt,/, J&^ttftiaKTfc £ffi^T, 5t ( 2 ) *»fci-.t"9 
UittE«*RO«t»5R«»[Ofl:»3p*& « 'aiei miE^*fMo*i-*- : l-S^)ii/?Jt^f^ 

[ft 2] 



^^(T^ max - 7* ) ^ A 

UiTET«E«iU ±^EH&t>*tf T ^ffMi"*XgH jsv>T, HyiET/lE*!. ±*Ei»ao f 
tr 7 L £ fli v> S C £ £ £ -f & fit 5 E* W*ft:S&fi4> Static 
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^-v: 2/ 



m£3E.l&ftti-&&mZ'£&. Jfc#i8#niajKT=300r, A=200MPai: LT, HHI5^fflIO*t 
[W**8] 

m#m6Mm<D*mfrmm<DWi7kiimz&^T , ifflET«E»j3j:in»E±«E*firi*fH£ 

7°n-fc^^*ii5fiSTproces S ma*75 ? 450T;y.T-C&& d £ # 

[W**9] 

#i»#:^± cbbSc s ftfcTJi se^ t , mr ier^ e*£ * s o xmj& z ti tz^m frb*z>i& 
titz\fT*-)nzn>t>ihiti, mtz±.m$i$i tmtzTm&y&t zmm-tz \£t t z^-rz 
z>mwtfi%fci3<r>mA mrie^f M^^B^m^^®^ « ' die. soviet:* t&j: 

?t -r t & mm. t -r h #s#gio 

[&3] 



[If** 10] 

metis e$u ±« e*£& tr r z&isztz mm t -f & 9 e*o¥S#3£ 

Mo 

[SI** 1 1 1 

OIEfcO^S^M^&^T, «TIETJlEi»*J:0 f iWIE±»EiKl4: LTfH*±j« 
#£1-*&JR££-*, lS^^tfaSST=300°C. A=200MPa£: Lt> -/a-t^OftSSaSTproc 

[»*JPU 2] 

yn-t^oftfl5affiTproce8s_-ax7&*450'CJAT-C**C t *mWit-t2> 

[If** 1 3 ] 

¥««1£±KM£tL£TJiEljli:. li&ET*Ei!a£«oT^j£$ftfc#Wj&»<bfc**fe 

mmt, iitrEi(6itiiu3K«$nfcEai*twa*a4*Lfc±JiE»fc, «rE*i*iifc;iBj*3 

ft if 7 * - S a & £ *i , hu E±* E*l J: lliFET « E*& £ * kf T i «r £ 

#2»flM£®n£v>-c, mim^wk^mkn-fu+LKitz x ^xmmt'T&teizm v^ttc 

*BS#W*(L»*0|iAi:, frlB*6*f)^ffMm<7)yn-tx^ajST P rocess max. HufetTT 

^t, ^ (4) zffitz-rx n izmtmmm<DmBm&M<7)fcm¥-#} a ' di ei£*a. mz 
mm<Dttm%.tfmmitm%7zztitzz t zmmt-rz^mitrnwo 

max -r ) ^ A 

[If** 1 4 ] 

KieTSE*, ±«E«;Rtflf7 7&<&«*^trCfc£#»fc1-*i&#*l 3 fEfcO^ft: 
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#£?-&:£Jl£-^> S^^SJ^T=300t:, A=200MPa£ Lt, 1$iUmWWk<r>tt®:R tfR 
[8S#E 1 6 ] 

1 7 ] 

¥m fr»*± K M S ft *: T« E*l t . IriETS £ It o TffM $ *Lfc <b * & « 

*»K£, mimmmizM&zntzmmmtzw.*b&ttitz±.m$im£, fjis^tmtcf^$ 

[IS*^ 1 8 ] 



tBSE# 2004-3016014 



JRfSI2 0 0 4 - 0 3 7 9 0 2 ^-v! 1/ 



[0 0 0 1 ] 
[0 0 0 2] 

7i:ftJ:ii:> Elft£JIHfeilfll£ «0^<7)^^/Jx$ < -f£ fci&K, 5 BEjg|±tcJB 

169833-f-^ (f^tl) ) o 
[0 0 0 3] 

C^*oKftli, 2 0 l±i:ii!2 0 2 S:^LTS«Wi:M$*ifc7 

fr< Mm2 0 3 0±C7 7f^tO»Ifky U 3 >JR2 0 4 ^Mt-S ItCiot, T 
;U5g£iS£2 0 3 fcj&\fr*l&2j£1&*tU 7^'5KI«Sfi, *£#L<7>iijjn£Rjt1-£ d <h * 

[0 0 0 4 ] 

[tftflfcfK 1 1 #^¥7-169833^^ 

mwtm&Lx n t-tzmm] 

[0 0 0 5] 

7«P55-C-*So MoT. E*Uw *i v>g|fc(0|fc#T?«>, E*Uwfc£S*ifc(t'2jUJ: 

[0 0 0 6] 

>; =r>M) of&fl£SJgrt ? ii5*200T;WTK-c§£ t c £ s-ml-cv^o*-c*4 0 

3lo^0?S^/£2JOlMKti, ^n4rX*S5ias^S5?i:* 

[0 0 0 7] 

* £ x ti tf r iz frfr %> ott» liZ t± 3 ->ui/->3> m <D^m & m v > & £^ 

[0 0 0 8] 

£*>*>#&] 

[0 0 0 9] 
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E*^K±JiEH*:!I#&trk|BlB#K, if 7*-;M::T*E>SSU:±*E»fc 

[0 0 101 

[ftl] 



[0 0 1 1 ] 

£ <b K , T* ESlis «fc O f Hg|B±^ EH t L TIB £ i: ■* £ &JR * # tr*§^ H £ U 
, S^^SJ^T=300t:, A=200MPa<h LT, -b^Ofti^SSTprocess ma* £f£;c-f £ 

[0012] 

iftfiJST P rocess_max75> ? 450 < CJ^T-e^)^^ k £ #m k 1" S o ttz, li¥&ft.&tiL± 

TJfEH^Olf 7*-;Uk £ffMi"SXfMi:, EH?#K±Jf EH£ffi#i£tr t |aJB#tc, if 
7 * - /u Til EH k _t/f EH «rS«E1" <2> if 7 £0j£-f & Iff fc £*-f £ tmio 

JS^^MiAfc, Mlf!HfM^Oyn-t^ftj^^Tprocess_max, If 7 & <£ ^'liEliCOi 

[0 0 13] 

[m 2 ] 



)^{T l)rocess mm - T ) ^ A 

£<btc, #fP^±. Ti@eH, ±»E*ay f tfT*»iKi-*XfiH*5v>T, TIES 
, X^EHStKlfTk Lt4RS:ffl^;i: «-fffttt4 e 
[0 0 14] 

fDS«T=300t:, A=200MPai: Lt, iffi^ffil^W^S^lKiPit^KSci-* C £ 1"* 

o 

[0015] 

T«E»*5J:0 f ±*EjaiJ&^«:iffi^t-r*^JRS-^tfJ»^U{±, yn-t^co® 
[0 0 16] 
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^oigAfc, lw»Kto#«¥^ « 'diei&tfif7J3«fctf±«E»oaMBfgf& 

[00171 

[&3] 



(«-«\* \^{T S)rocets mm - T ) ^ A 

^f&Wi. TWEiSU ±WEi»RO f i;T3ft*^JK«:^tfifc4:4*«fc-r*o 
[0 0 18] 

lE*«#PaKT-300t:, A=200MPa<h L"C, rn-t^o*S5SJffiT P roce8s_iDax75*I5S:5c$^i-& 
ifc^ftttS, ?ec, #H9§{±, T«Ej»*5«tU f ±«E«^*±fi£55'tf 4^JR 
£#tr*irg-K(i> ra-bxoft^SjgTproce,. »ax**450'CJUT"C*>& - t -fZ 
o ifc, #f&W±> ###**±K^JftS:h.fcT«E*i:, TiSei^IotffM?ti/: 

mtemwi~&^x. mmmMf&m<D-?u-txiz£^x\zT&miz#j k^i:*b*w4 

It^OlAt, *fti»K^JS^or'n-fcx**iagETproce.s..ax. 7 is J: 0UiJSEi»O*k 

tiz>z\t*mwit-fz> 0 

[0019] 
[»4] 



ifc, TBEiSSU ±*E*;fttflf7j&»&K**tr£fc«:«F«fci-*o 
[0 0 2 0] 

TWEaL^^triJiEait Lxmz±j£frt-tz>±m£&trm&izu^ 

o 

[0 0 2 1 ] 

i t zmj&2titz&i&mKMit>ihititz±m %m t , u s n * tr r * - iw~aae>& 

A,x*y<*x i> x v^ 0 

[0 0 2 2] 
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[0 0 2 3] 
[0 0 2 4 1 

*mwiz£tn£^ mw<ommmfrb%zmmmmmrf&mzRittj£jj*m 
1* &m & %> m. m <n mm m * mj& l tz m &x t % tr r <omm.m * nm -t & c t &n & -r 
[M £ * 7t frvm&wm] 

[0 0 2 5] 

[«15IJ 1 ] 
[0 0 2 6] 

[0 0 2 7] 

or, ti^m^nigfctizi&n-f&fzibiziz^ cuizft]mzix2>Mmtfmmt%2> 0 2 biz 
, -$r><D7xjjzx<Dumzi8:Ttm:xi>, mgfctibzm Lxmrn^'Mti: < , cuffMB#o 
^ntx^a^^o y -f<r> 7 s n -t * mn : &m x $> & 0 

[0 0 2 8] 

L^#*#^ y yo^iitiJ^TOtioO-e^^o HI 1 IZTjkirX n fc, HPi^liflill 

0 1 ±izm 1 * h ys<m 1 0 2®. cm 1 nmmmmmi 0 3^iM:£ti-c£; 19 % iut- 
1 0 2Rifmim$ifflmmmi 0 3 ^^^fit/u^LT^^^itmi 0 i±u»i 
7iio4 ?:iMTi 1 1 0 5^M$ntv^ 0 $ » 1 ee^n 1 0 5 

Tkrim 1 SclfcP^lfcliill 0 31C^ Rt^il 0 6 75.^1^ T^^iH 1 0 7t5 ? M$ 

*u tr TH*ei»M i o 7±tzm 2xf7a'ho8 stffc 2 E&ra&Jiiig i o 9 mmz 
^-^t, ig2* h ?/*m i o 8ACF$2E*m£f»iii o 9 *id?«h3*ltm§ 

n^Ei»*U»2/>*'J 71 1 1 0HLti2Slil 1 H s M$iitt^o 
^tOEilli, Hi tt^ll 0 6 rt»«b#2 E^Ji 1 1 10j|)SiT£<SftiH» 

*fti:i4Eili8&2i©<>«'C^Lfco $^i:ftC, $2E&«1 1 l&r/S*2E« 

riitii 09±i:i2*t7^n 1 2Rz/jjs<- mmmi 1 a^issft*. &±<7) 

■t t * 1 S£^l 1 0 5 tm 2 E£Ui 1 1 1 ttfCufrbbZ ofitfijKSMSSS 
[0 0 2 9] 

ni2 izTF-tx n temzk-hmbtitzo 0>m&mz&tfzmt)ML(D}$.umMt%2>. m\* 

A- y -?m (cap) 1 0 6. ^ 2 Ei^W«fe^l^(IMD: inter-metal dielectric) 109, ^2 
^ h ys<m (stopper) 10 8, 7i& \£ T WM&l&Mk (ILD: inter-layer dielectric) 1 0 
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• 

7 ^cap/IMD/stopper/ILD<7)|iiT:'*iei-^ t L T, SiN / Si0 2 / SiON / Site £ fflv»7t# 
1 <Dt* SiN / L-Ox / SiON / SiO? v^fg 2 Ox* - SiN / 

L-Ox / SiC / Si0 2 £ffiv>£fjl3OxX Y;*9-y, SiN / L-Ox / Stopper-less / Si0 2 
*fflv»ti40f^h/^->t:ov»r, &%4>&lb&*l'<*:o L-0x(4, SiOH^ib 

t#J&£ft, fr^M&rfB^tf: (Ladder) C4;oTV>4 Ladder-Ox i de (SiOH) OB&T-&&0 

tmm 14 -e- ft -r ft 5 m mm*k \z&\,*x* 51@ r o -c * & „ 

[0 0 3 0] 

:ro8*i:«t4t, ^ 1 h^?* - >"C(±30%> $ 2 Of^ - >-C(420%, S3 

tffrfr&o ttz, 300 c CB#Olf 7JiSMo£ofr£=#:7C/£;fr v 5 * U- v 3 >-C^#£t c 

ft, lc.^t|gfiL3cHiffifcO|«#S:B14 tc^-To 
[0 0 3 1 ] 

z<Dztfrh, *\->-fm, $mmm%m, *r «b£*JBH 

K * *J£ i" h * ft -T ft o MH<7) m v » t5 5 \ tgtrt^fb i:S4Ltv^;t ^ij ifiLfc, 
[ 0 0 3 2 ] 

ii^f,i4cof^ 23t:, isot\ 2501c, 3oovo&&mizxi%?f 

250 *C JBJL T K 43 v > T f ± , 1 50B# m & & L X i> J£#t mM L & v » t V ^ * rt s # <b ft fc 0 
[0 0 3 3] 

*M K^SGSSftfco 
[0 0 3 4 ] 

4 o T tf T U 75- & tt2>Z\t tfm WLtzo 
[0 0 3 5] 

cii-c, mBLb*<D±.\,znigk*m&Ltzft<n. mmizfrfr&fct)i±'X(D3:x--fo&}i l zmz 
ti& (ffim&n, jiiffii-m, ±mu&, "VLsmmcur-r^^^^^ijm^^ kub 

1-^»3-D?fii14^Pl^m»l7T", 0*«^#a&5:* (AM) 69^682-^- (2003) pp. 4-11.) 

o 

[0 0 3 6] 
[»5] 

(a-« su ^(^ w -7) 
1-v 

-Oi:#> «sublt £«*>a*jB5g#&, a, E, » {4, *ft^ft*K*)«fcM*3M&ft, 

cc-cjs*««sjst»4, &&ttniziji}t>zmt)tfmmzti2>umzi%i-o ttz, 

[ 0 0 3 7] 

<b ft JS $ ft & V *fe*t Ml ^ <b £ $ 1 1 T ^ %> tz #> , * 5fc f4 fig *t 
n<V m^m. Z 7t iZ = ^7C(&* "> 5 a U - V 3 > * =ff ^ 1 1 ft (4 , <D I&^J ^ * * ^ 

^IfBloM^iSca 'diet (4, #^M«o^5g^^#:«^^75Ht, Ja«:i-*c<t 

CctoT^itl, 0 L7t7) ? oT, nmfrb%2>mfflfc&m:<OWi&. « 'dielt±, a 'diet 
= a 1 Xri+a 2 Xr 2 +— +a n Xr n t a 1 - a n (4, « WJR£^Jffi-f * 
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^'b^^M^ff^^n, a i Tin.O, n 7in/3, « 2 75 ? 1.5, r 
2# ? 2/3<7>:fe§£\ a ' diei =1. 0X1/3+1. 5X2/3=4/3=1. 3t &£o 
[0 0 3 81 

ztz, cu$mi*. 3oot:j^±coiS?aT'(i, m^mLxmtjmm-r^^soo^mx^ti^ 
^«»f*oT4, 300t:a±o^a^n^^ fcjsaawnu -€-<o&o?&*Pififi 

7&*:bj&»o-Cv*&<*>T\ *M KH£tf>TIR-C*<5, 300t: i: 7*0 -fc ^.oftSSi&arr P rocess_m 
[0 0 3 9] 

ztih<DZ £ X V) , *W Kll^iajSiEIB^Cu* f SWi(fii»BI^«b$tt*(c:.*(±, KTOSK 
[0 0 4 0] 



(a-a'w )p-;(7^ max -300) 

[0 0 4 1 ] 

SMOx* h^-XDlfifctefli) £A7JU 400*0, 30#T--;MfeOJfc27fc;fc#£o 

Cu<r>m&&&&.* 3¥14^ *'7 y V >J£ti, 18.0 [10" 6 /K] , 105 [GPa] , 0.34 
3£L (Sf4¥Sc2003^, p.377, 399, , &mmWk<r>® i BW$h%Lt LTH 

diei 5.20, 5.51, 6. 14t&£ 0 #iffil&titt HRKlC^ffi 

&v*T, fftfn, 274, 205, 200, 189 [MPa] & h „ d ft <b <9ll£ 7*n -y 
, HI 5 iC^-t" ^ v "7 3& s ?# hfitzo 
[0 0 4 2 ] 

;<7)i50/77ti40^77 fc £f£tiEL£fc d^, ±.tl<D^hmhtitzmm<Dmi 

43 44[MPa]-C.%®E«'ftL, ±fS<£>5£-eti, 200[MPa]T?.littUSE'ffcL 
Tv>4 fcv»-9 itv»Ji*>* (2) Stf (3) <7)*t*4-efM$tL^^P^^|flii<7)^55- 

■C,fett»;«#tSSI&a*i6oTv»4c: fc7& ? &ii LT$iJ&o ftfc o c fc ?&» <b , ->5aU-->a 

3 >T-OtL.*fit43 44[MPa]^ffl^"f 4, 200[MPa] fc £.*iWT fc «fc n K, /n-t 
[0 0 4 3] 

Lf^T, ±K©S;Ki3V*T, SKi(feaBi«:fllJfi-r-6*tfl-, !HII¥J£rt ? &S oTv^Jt-g- 
Uli, t&tfL%£W) ff&tfe tw %£it~? 2> 200 [MPa] J: «9 ^> 16: < fc* «t 9 /o-t^<DMSST P 

roces...ax*W:Sci-n(f, jgtft^S) £ #P X. * £ fc # & d fc Z 0 
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[0 0 4 4 ] 
[0 0 4 5] 

, 450t:T*{±224[MPa] ttt&fztb, *W Kt& ? I§^ LT^JJt^Sfl^^ ^\ 425t:^(±. 187[ 

[0 0 4 6] 

[0 0 4 7] 
[m 7 ] 



^ diet Jy~^{ . process _raax 7" ) — -A. 

[0 0 4 8] 

±l£ t? 12 , f ^ T ^ V v v > K J: o T tfM $ *i ti ±m tK M 7 \z o v > X I&W 

Ltzff, VXT<DfcmfflXlt, -> > y ^S^'fi 7 ;i/ / v y C i: 

&X& ho 
[ 0 0 4 9 ] 

±i e <t> %mn x u , v? ^ r <d® \\ m <vm m mmm& r k r w-t k o v » x l 
^2 (vfcmmt lt, «TSE«ioT^**erajtfi^iRi o k *uh7/<ii 
o 2Rz/m i e*MttftKi o 3 z^a.x\ mmmmm^^wmmm a ' die i 

[0 0 5 0] 

£ ^3 (Dfcmm tLx, mi^h-y s*m 102, mi m^mmmm 103, m 1 * * 

&j£#KOV>-CffcHJ3L7t^\ *taTO<7>?¥l», *°7V>it> Sa'Iii^ilO 
[0 0 5 1 ] 

^ ffl v >-& if ^ n ii ffl -f ^> d t & X § h o 

[llM<7)^#^|feH^] 

[0 0 5 2] 

[in ifSkwxm^tzT- 7. -xommm 
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8/E 



[1212] TXY/i9->ffmi&mik*L 

[13] im$m<o'*9 

[16] #a^^M^iilt^S^i:SJtOP^^^7F-rS 

[17] I*M©W1 

[18] ^a«*t*4-^^?R^^^^i-[l 

[0 0 5 3] 

i o i mmmwwk 102 ^ i ^ h y^jg 103 m\ w.m$m%wk i o 
4 m\'* x )TWk 105 is i gem i o 6 n^v^i 107 tr 

7F«5if&*i$|l 0 8 |2^h7A-110 9 S2ieiTOiil 10 ^2^'jy 
HI 111 $2£ftUS112 %2*\v-fm 113 */<-j»iltil 
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[HI] 



111 110 




104 105 



[0 2] 





JMMMftft 

(cap/IMD/stopper/ILD) 


[MPa] 




\ 1 


SiN/Si0 2 /SiON/St0 2 


65.7 


30 


1 2 


SiN/L-0x/SiON/SiO 2 


45.2 


20 


1 ^ 


SiN/L-0x/SiC/SiO 2 


42.9 


8 


4 


SiN/L-Ox/stopperless/SiO s 


39.0 


4 
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[i5] 




tftfj [MP a] 
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[H6] 



M 

» 

E 


m 
en 

<o 


CO 


«o 


cd 


co 


CM 

CD 




to 

M? 


a 


to 

€» 
CD 


r- 
CD 


CO 


CO 


S 

CM 

to 


35 

CD 


? 

CO 


o 

va 
«o 


3 


CM 
g 


S3 
S 


& 


5 

09 


$ 

CM 
CO 


«7 

CO 

cn 




IS 

CO 


in 
m 

CO 


CD 

s 


i 


S 


CO 

S 

CO 


CO 

CM 
CO 


U3 

n-- 
to 


GO 
fM 

s 

CM 


a> 
r» 
co 
to 
r» 


p» 

f 


CM 


8 


CM 

co 

s 






$ 

3 
8 


cv 

CO 


CO 
CM 


CM 


<R 
in 


CO 


CO 

CO 
CO 


1 


CO 
09 

to 

CM 


cm 

3 

CM 


& 


5 

s 


<* 

§ 


to 

§ 

CM 




«i 

3 


2 


CM 


6? 


« 

s 


CM 


CM 


CM 


in 
ru 
M> 


CO 


m 

CD 
W5 
M7 
CM 


u> 
in 
oS 

CM 


CO 


co 

CO 


*l 

CM 
CO 






CD 




CD 


3. 

a 


!5 

CM 


pi 

CO 


ffl 

W3 

try 


« 

e 

a 
r- 


S 


CM 

m 

d 


CO 

CO 


Im 


KM 

3 

CM 






s 

CM 


s 

<M 


3 




i 


a 

i 


CO 


s 


s 
s 






as 

d 


CM 
in 


m 
in 


M> 

CO 


«M 


!■»- 
CO 

<m 


iri 


CO 


ca 




CO 




m 

S 




CO 

ca 


Dl 
■ 

s 

St 












^» 

**• 




^- 

to 


as 


in 

CO 


•*<■ 
in 


as 

»— 


CM 


uo 

s 


CD 




e> 
-j 




•n 




iff 


in 


H2 

MP 


to 

MP 


CO 




















iO 




ID 




to 




in 


ay 




in 






<3 




CM 


» 


3 


S3 


8 


*V 


CM 


o 

CM 


o 

CM 


o 

CM 


CM 


9 


to 
m 




g 


s 


3 


CO 


iS 
S 
« 


a 

m. 






















o 


<=» 

CM 




CM 
CM 


to 


E 
K 


S 

to 

60 

z 

CO 


CM 

o 
to 

o 

w 
o 

•v. 

z 

CO 


«■>« 

o 

o 

co 

•v. 

c5 


<? 

IS 

O 

*n 

D 

B 

« 

<5 
s 


CM 

1 

o 
to 

o 
CO 


<s 

to 

a 

co 

co 


*+ 

O 

1 

CO 


tn 

1 

CO 


g 

w 

'v. 

<r 
S 

CO 


Z 

CO 

i 

CO 


§ 

to 

s 

to 
S3 


a 

i 

GO 


o 

s 

00 

» 


o 

CO 

o 

CO 


o 
Q 

\ 

o 
o 

CO 


7ST" 
1 




cm 


eo 






M9 




CO 


CO 


o 




CM 


co 


«M» 


»o 



mt£#2 004-3016014 



#11 2004-037902 ^- v : 5/E 

[H7] 



203 




201 



[13 8] 





[x10" 6 /K] 


SiO z 


0.528 


SiN 


2.791 


SiON 


2.708 


SiC 


7.412 


SiCN 


4.885 


L-Ox(SiOH) 


17.189 


SiOC 


11 



tblEilf 2 004-3016014 



# ffi 2004-037902 ^- v : 1/E 



frhtzh mmm ^Mt^ist, ^it m u gen it t itu iet^ Eat^o tr r * - ;u t £ ^ 
m i 



tblH$2 004-3016014 



t$m 2004-037902 ^- v I 1/E 



#ltttlM<7)#-^ %Fffi 2004-037902 

$ft#-^ 50400243277 

mm'm mx.mm±.ffi 0094 

f«B f)$l 6^ 2A19B 




ttiliE#2 004-3016014 



1 



/>?_ >* ; 



1/E 



#S 2004-037902 



tH I A 



m m 



»gU#-§- [302062931] 
1 . ^H¥fl B 2 0 0 2^1 U IB 

m n&j\mmm-fi*wMTmu i 7 5 3#: 



£b|E#-f" £BtiE# 2 0 0 4 - 3 0 1 6 0 1 4 



